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ABSTRACT 

The successful use of optical scanning at the 
Oniversity of the Pacific (OOP) indicates that such techniques can 
simplify a number of administrative data processing tasks. Optical 
scanning is regularly used at UOP to assist with data processing in 
the areas cf admissions, registration and grade reporting and also 
has applications for other tasks such as football scouting, the 
compilation of graduation statistics and the maintenance of alumni 
records. The OPSCAN 100 with card output is currently used, but 
superior equipment has been designed and will be available when 
production problems are overcome. The error rates connected with 
optical scanning are tolerable and should approach 1% as the 
institution becomes experienced with its system. Errors can be well 
controlled if sufficient attention is given to providing students and 
other users with clear directions for marking input and if '.the data 
processing forms are carefully designed. (PB) 
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OPTICAL SCANNING APPLICATIONS 
by 

Hans Wagner 
Dean of Records and 
Institutional Research 
UNIVERSITY OF THE PACIFIC 

ADMISSIONS 

There are two areas in admissions work where optical scanning can be of some 
assistance. The first of these is for the collection of demographic data and the 
second is to collect pertinent academic data which the computer can use to make 
an evaluation as to the admissibility of an applicant. 

COLLECTION 

One of the goals of data collection should be to minimize the number of times 
an individual is asked to repeatedly submit the same information about himself. 
Further since the Admissions Office is the initial point of contact with a prospective 
student, it follows that Admissions should collect information in such a way that 
the information can be made available for the general campus use \^'ithout the need 
for additional requests from the student. To a great extent this means making 
available names, addresses, telephone numbers, etc., to campus offices via the 
computer. 

A number of schools have elected to keypunch this information. This is time 
consuming and costly. The question arises as to how data of this kind might be 
more quickly and economically made available to the computer for mass output. 
It is to try to resolve this question that Form I, the Admissions Form, was de- 
veloped at the University of the Pacific. This form makes it possible for the appli- 
cant to mark or input a variety of demographic data about himself. It also allows 
the Admissions Staff to input data related to the applicant's admission. On the 
side of the sheet which provides for the applicant's permanent address is a boxed 
area which is not labeled. In this area the staff can indicate the code number of 
the high school, date of graduation, SAT. scores, the number of A's, B's, C's, etc. 
If a transfer student, the lower three areas portray the college code, the units 
passed, and the grade point average accumulated. 

Two alternatives exist as to when an applicant should receive this form. One 
possibility is to include it with the letter of admission. The second possibility would 
be to include it with the application form. If included with the application it would 
allow the collection of student data at a much earlier stage than if included with 
the letter of admission. However, if included with the letter of admission, it would 
obviously reduce the file volume to only those applicants most likely to actually 
regi::ter. 

In both instances, however, the applicant has served as his own input device 
which with some minor checking will diminish time and costs of input considerably. 
Further this information is ready to flow into the next stage, registration, without 
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the need to ask the student to re-submit any of the demographic information or to 
do so for future registration. 

The one problem of using optical scanning forms during the admission process 
relates to the subtleties involved with the general public when this unusual form is 
presented to them. However, if an explanation is included which emphasizes that a 
quicker response time can occur with diminished administrative costs, this should 
help allay feelings of being "computerized." 

EVALUATION 

With the input of academic information, a logical next step would be to con- 
sider the possibility of developing a computer program which would evaluate this 
information to determine the status of admissibility. Form I which incorporates 
the test scores, high school grades for an approved pattern of courses, and with 
the incorporation of past selection data, wan be used to generate prediction informa- 
tion as to the relative merits of the incoming applicants. The transfer student's 
record will likely present more of a problem for the evaluator and likewise the 
computer. 

The essential rationale for this use of the computer is to enable the majority 
of applications, which will pose no special problems of admission, to be processed 
with minimum amounts of time and money. For those that do present special 
problems, the full attention and concern of the professional evalutor can be given. 

Using these procedures at the University of the Pacific, it is hoped will reduce 
the repetitive requests for the same information over and over again, provide a 
statistical information base on new students for the development of prediction 
studies, and increase the individual attention that can be given to those applicants 
who present unusual or special problems. 



REGISTRATION 

The input of demographic data during the admission processing should make it 
possible for the registration process to be concerned with three general areas. 

a. address collection and up-date 

b. course data collection 

c. drop and add changes 

ADDRESS COLLECTION 
The home or permanent address of each student will have been collected on 
the Admission Form. Addresses that must be collected, in addition, are the Parent/ 
Guardian address and the local or campus address. Frequently the local address 
is the last address to be collected since it is unknown until the very last minute. This 
creates particular problems of timing since there is a heavy demand for local 
address information by most if not all of the campus offices immediately after 
registration. 

Form II-A provides several possibilities for the student. Each time he registers, 
he can audit the correctness of the addresses printed on the flyleaf of this form. 
If correct, the student needs only to turn his attention to his course information. 
If not correct, he marks in the correct information. Form ll-B allows for correc- 
tions to the Parent/ Guardian address. If there are no corrections to be made, the 



student discards Form II-B and does not need to turn it in at the completion of 
his registration. 

The goal is to indicate to the stiide.it the information available on him and then 
make it possible for the student to audit and self-input corrected data. This de- 
centralizes clerical costs in time and money back to the student who also happens 
to be the one most familiar with these data. 

COURSE DATA COLLECTION 
A second phase of registration is the allocation of students into specific courses 
and sections and to be accomplished quickly enough that print-outs can be made 
available to the faculty at an early date on their class enrollments. Three elements 
are involved: the advising of students, the maintaining of section balance control, 
and finally the input of the approved courses and section information about each 
student into the computer. Form II-A is used to mark the approved courses and 
sections. Section control can be established by the Registrar's Office, the depart- 
ments, by the computer, or combinations of these. At U.O.P. the student reports 
to each department of the courses he is taking to get hisi name on the control 
sheets, 

DROP - ADD CHANGES 
Nearly all collegiate institutions have the problem of a "drop-add" period or 
registration immediately following the regular registration time. The changes in 
courses and sections are frequently voluminous in number with all of the attendant 
clerical complications and vv^orkload as an added burden. Someone has suggested 
that each such change should be assessed a fee of $25 each and that this should 
reduce the problem. I believe most registrars would feel that this would not solve 
the problem but it certainly would increase the temperature of the arguments to 
avoid payment. 

The procedure on this campus has been designed to expedite these requests 
for change yet minimize the undue clerical load that develops. Form III is the 
"Drop-Add*' form which students use to effect approved changes. The records can 
be updated quickly and economically. For the first time updates can be handled 
as quickly as the students can turn in the forms. The principle again is to decen- 
tralize as much as possible the clerical functions back to the students and thus 
avoid the heavy workload demands in the office. 

GRADE REPORTING 

Form IV serves to expedite the reporting of grades by the faculty. It works 
very well biit it has the weakness that no positive student number is available for 
each student. Instead, identification is determined by the line position of the stu- 
dent in relation to the other students. If one gets out of order, they are all out of 
order. However, to insert individual student numbers on a grade sheet of this size 
would mean that only about six students could be indicated on each sheet. This 
would create volumes~of grade sheets which then 'create storage problems* The 
line, identification has been ased on several campuses with no major problems and 
it is working well on this campus using considerable care in insuring that grades 
and line positibns do not become mixed up. The flyleaf enables the instructor to 
post the grades outside his office without identifying a particular student by name 
but only by his social security number* 



MISCELLANEOUS USE 

FOOTBALL SCOUTING 
Some experimentation has been carried out to report football scouting and 
game reports by means of optical scanning forms. This enables a quick turnaround 
of information for game review. 

GRADUATION STATISTICS 
Developing statistics on those students who graduate usually is a chore. With 
this thought in mind, Form V, Application for Graduation, was designed to assist 
in the collection of these particular data. The form is partially filled out and 
marked by the student at the time of his application for graduation. The rest is 
filled out and marked by the office staff as the degree status is finalized. Once 
graduation takes place, those who didn't make it are withdrawn from the file and 
the rest scanned. The analysis is made by the computer. Research, using this 
technique, moves from a "crisis" type of endeavor to that of a day to day operation 
and on a planned basis rather than an emotional **hurry-up" procedure. 

ALUMNI OFFICE 
The information developed for the graduation research is also the kind of 
data which is useful to the Alumni Office. Hence since it is already available it is 
just a matter of merging the new information into the alumni files which can 
occur with negligible effort of any kind. ' 

SUMMER REGISTRATION 

A quick and economical procedure to register summer students was desired. 
Specifically if it could be developed around the idea of a mail registration it would 
solve many of the office problems. The question arose ''Why not design a procedure 
to allow the summer student to register in his own living room and not be re- 
quired to stand in line?'* 

Form VI was designed to accomplish this purpose. The student simply re- 
quests the bulletin of course offerings and with this is sent the summer scan form. 
He makes his decision as to courses* fills out the form, includes his check for 
payment, and mails the forms and all to the Registrar's Office. This has served 
to reduce the "trauma" of summer registration problems greatly to the benefit of 
all. Incidentally, this form is also used for a variety of special registrations such as 
workshops, institutes, tours, etc. 

EQUIPMENT 

The equipment in use is an OPSCAN 100 model with card output. This, rather 
than tape, is because a nearby campus is helping to pay for the machine and 
different tape channels are involved in the two computers. Once the compatibility 
of the tape channels can be accommodated, a tape output will be implemented. 

A disadvantage of this type of equipment is that the sheets cannot be sorted 
to a particular order readily. Either they must be hand-sorted or by using a special 
attachment, force a number onto the tape as the sheet is being read so that later 
the tape can be alpha sorted. With the alpha sort, a name can be located with its 
accompanying "read'* number and this number then is used to locate the original 



scan sheet in the file. The easy location of a scan sheet is important so as to be 
able to quickly locate a student*s form and thus be able to point out to him how 
his errors took place. This educational feedback to the student is very important 
so that he can understand how to make correct input in the future. 

(MRC) MEASUREMENT RESEARCH CORP. 
OR 

REPUBLIC TECHNOLOGY CARD SCANNER 
The writer has had some experience with this type of equipment. It uses the 
regular size punched card and reads at a rate of 90,000 cards per hour reading 
both sides of the card at the same time. Approximately 2400 marking positions 
are available for use on each side of the card. Furthermore, it can read either 
marks or punched holes so that a card can be pre-punched with student identifica- 
tion information. This allows the card to be sorted in the same way as any punched 
card. Since it is card size, it is also more compact for the students to handle than 
the larger size scan sheets. 

Unfortunately this machine is not readily available at this time. Production 
problems have been evident and when these will be resolved is unknown at this 
time. The purchase costs are about the same as the OpScan equipment and has a 
great potential if the factory problems can be resolved. 

ERROR RATES 

An error rate is dependent upon a variety of items. Some from the student, 
some from the scanner or the computer, some from the office staff, and some 
from gremlins much as we like to disbelieve in them. 

It has been the writer's experience that with good forms design, pictorial rather 
than written directions to students, an intensive and on-going educational effort 
to acquaint students and faculty with the procedures, and finally, to use "golf* 
stubby pencils rather than other types of lead pencils will contribute to reducing 
marking and machine errors to less than 1%, We initially set a target goal of 
10% or less error rate on the assumption that if that could be achieved it would 
mean that 90% of the students properly completed the forms and thereby dropped 
the workload in the office by an equal 90%. We now have achieved 10% and 
have set a new target of 3%. Presently, it looks like we can shortly be assured of 
less than 1%. 

A variety of conriputer edit routines can be used to machine detect some errors, 
the office staff is most motivated to correct their errors, but the gremlins will al- 
ways be there to keep things from getting dull. 

Essentially it becomes a matter of what one is willing to accept in the way of 
error percentages. If it must be perfect, then it must be recognized that no system 
has yet achieved that distinction. Errors within small percentages are really more 
of an annoyance than a major problem and the odds are those most offices would 
gladly accept in order to reduce the clerical loads, 

DIRECTIONS 

People under stress situations such as registration, rarely are able to concentrate 
their attention. Expecting people to read and understand instructions under these 

^ . 



circumstances is probably asking too much. Pictures, on the other hand, can be 
. understood without the degree of concentration required of reading. Pictures enable 
a meaning to get across without being misinterpreted as easily as written messages. 
Hence, it is suggested that pictorial rather than word directions will help with 
understandings and reduce the error rates due to lack of reading and misunder* 
standings of what presumably have been read. 

FORMS DESIGN 

A most critical state in the optical scanning development occurs with the 
design of the forms to be used. The following are some suggestions which have 
been found to be helpful. 

a. acquire as large a variety of sample forms as possible in the areas of 
your particular application interests. From these you can observe how 
others have approached the same problems. 

b. provide in your design for the possibility of printing or "slugging in" 
the student number and name by the computer before putting the 
forms in the hands of the students. This will minimize the opportunity 
of identification errors in the reading of the student number. 

c. provide for the possibility of printing student information which is 
subject to change and allow the student to thereby audit the informa- 
tion and to make corrections directly on the form himself. The file 
maintenance problems will become more manageable as a result. 

d. alternately shade columns to counter "double marking" in a single 
column. Use boxes at the head of each column .^o the student can 
initially insert an appropriate letter or number before he marks. 

e. have forms printed at a source which can print to cIo.se tolerances. 
Money saved at forms printing time can be particularly expensive if 
the forms won't "read." 

f. some printing ink seems to be more effective than others. The writer 
has the impression that red and green inks are to be preferred. 

g. the use of the "golf stubby pencils rather than the regularly com- 
mercial #2 pencil seems to produce better results. The reason for this 
may be because the stubby has minimum graphite because of its cheap 
production. Graphite produces a sheen which reflects light. The frin- 
ciple of the machine relies upon the absorption of light in the mark 
thus producing a "reflection" of reduced intensity than from the 
original light source. Further, providing these cheap pencils to stu- 
dents to use,., provides for a similar marking quality which helps with 
consistent reading results. 

CONCLUSIONS 

With a pencil and a piece of paper any student can become his own input 
device' through the use of optical scanning procedures. He can thereby audit his 
own data in the computer and input new or revised data. As costs in administrative 
services come under increasingly more and more questioning yet She demands for 
expanded informational services are ever more evident, optical scanning can pro- 
vide major help in resolving the problem. 
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At the same time it must clearly be understood that there arc so'iie pitfalls in 
the use of this equipment since so much depends upon Che actions of persons over 
whom little or no real control can be exerted other than through persuasion. How- 
ever, most students have had considerable experience with optical scanning mark- 
ing. Most of them have marked standardized (est sheets throughout a good portion 
of their school career and have as a result a greater sophistication in its actual use 
than might be thought at first. Furthermore, once the student can see how its use 
will reduce the tedium repetitiously filling out a multitude of forms, term after 
term, he quickly becomes a true believer in its use. 
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